Objective: This study focusses on the optimal paradigm for simultaneous assessment of auditory and phonemic discrimination in clinical populations. We investigated (a) whether pitch and phonemic deviants presented together in one sequence are able to elicit mismatch negativities (MMNs) in healthy adults and (b) whether MMN elicited by a change in pitch is modulated by the presence of the phonemic deviants. Methods: Standard stimuli [i] were intermixed with small, medium or large pitch deviants or with pitch deviants of the same magnitude together with small and large phonemic deviants, [y] and [u], respectively. Results: When pitch and phonemic deviants were presented together, only the large pitch and phonemic contrasts elicited significant MMNs. When only pitch deviants were presented, the medium and large pitch contrasts elicited significant MMNs. The MMNs, in response to the medium and large pitch contrasts, were of similar magnitude across the two contexts. Conclusions: Pitch and phonemic deviants can be tested together provided the pitch contrast is relatively large. Significance: A combined neurophysiological test of phonemic and pitch discrimination, as measured by the MMN, is a time-effective tool that may provide valuable information about the underlying cause of poorly specified phonemic representations in clinical populations.
Introduction
A basic precursor of learning to read and spell is phonemic discrimination. If children are unable to perceive differences between phonemes, it will be difficult for them to develop phonemic representations that can be easily accessed (Manis et al., 1997) . These poorly specified phonemic representations, in turn, may lead to deficits in the ability to segment phonemes, and in learning the relationship between graphemes and phonemes. Ziegler and Goswami (2005) refer to this as the availability problem. Many children with language-learning impairments (e.g., specific language impairment and dyslexia) suffer from the availability problem; that is, their language, reading and spelling problems result from poorly specified phonemic representations that are not easily accessible (Goswami, 2000; Tallal, 2004) . Early detection of the availability problem in clinical populations is necessary for early intervention by means of specialised training, with the purpose of minimising future reading problems. The underlying cause of the availability problem is still subject to debate (Ramus, 2001 ). On the one hand, theories such as the phonological deficit theory state that the problem is primarily phonological in nature. According to this theory, the processing of non-linguistic information is not affected. On the other hand, theories such as the magnocellular theory suggest that poorly specified phonemic representations are the result of a general (temporal) auditory deficit, which is caused by magnocellular deficits of the auditory system. The magnocellular theory holds that linguistic as well as non-linguistic information processing is impaired. Whether children suffer from deficits in the processing of (non-)linguistic information can be tested by means of an auditory or phonemic discrimination task. This study focusses on the optimal test to assess auditory and phonemic discrimination in clinical populations.
Assessment studies have mainly used behavioural tasks in investigating auditory and phonemic discrimination abilities in
